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1.0  INTRODUCTION 


The  Municipal  Railway,  an  agency  of  city 
government  under  the  jurisdiction  of  the  San 
Francisco  Public  Utilities  Coiranission   (SFPUC) , 
was  considered  a  logical  choice  to  test  a  sample 
EIP  installation,  inasmuch  as  the  Muni  was  in  the 
process  in  1969  of  acquiring  a  new  fleet  of  motor 
coaches.     By  that  time,  the  General  Motors 
Corporation   (GMC)  had  developed  what  it  called 
an  Environmental  Improvement  Program  (EIP)  Kit 
to  modify  diesel  engines  in  transit  buses  so  as 
to  reduce  smoke,  odor,  exhaust  emissions,  and 
noise.     There  is  no  known  way  to  eliminate  these 
objectionable  characteristics  of  the  diesel-powered 
motor  coach,  but  GMC  claimed  that  the  Kit  could 
reduce  them  to  a  significant  extent  by  redesigning 
certain  components  of  the  engine  assembly. 

(The  Muni  ultimately  took  delivery  of  390  GMC 
coaches.  Model  T8H  5305,  equipped  with  the  8V-71N 
engine,  plus  10  Flxible  coaches  powered  by  the 
Cummins  V-903  engine,  also  eight  cylinder.) 

In  August  of  1969  the  Department  of  Transportation 
(DOT)  informed  the  Muni  of  the  nature  of  the  EIP 
experiment  and  subsequently  there  was  explored  the 
possibility  of  a  test  project  which  would  concentrate 
on  the  performance  of  new  equipment,  factory  installed 
on  new  vehicles,  rather  than  on  older  vehicles 
re-equipped  with  special  components. 

In  addition,  San  Francisco  offered  an  opportunity 
to  subject  test  vehicles  to  maximum  performance 
conditions  of  difficult  terrain,  large  passenger 
loadings,  and  tight  running  schedules  maintained 
through  extremely  congested  streets.     There  was  the 
further  consideration  that  San  Francisco  was  highly 
conscious  of  the  issue  of  air  pollution,  and  that 
California  had  taken  the  lead  among  the  states  in 
enacting  strong  legislation  aimed  at  reducing 
emissions  produced  by  internal  combustion  engines. 
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The  PUC  responded  favorably  to  DOT,  and  the 
machinery  was  set  in  motion  for  the  PUC  to  act  as 
sponsor  of  a  demonstration  project  to  test  the  EIP 
installation  under  operating  conditions.  The 
history  of  that  project,  the  methods  by  which  test 
findings  were  obtained  and  interpreted,  and  the 
particular  San  Francisco  experience  with  EIP,  are 
summarized  in  the  report  which  follows. 

2.0     PROJECT  HISTORY 

2 . 1  Grant  Submission 

Formal  application  for  a  demonstration 
grant  was  made  to  DOT  by  the  City  and  County  of 
San  Francisco  under  the  Urban  Mass  Transportation 
Act  of  1964  "to  assist  in  financing  a  study  for 
the  possible  reduction  of  exhaust  emission  and 
decrease  in  vehicle  noise  on  motor  coaches  operated 
by  the  Municipal  Railway  of  San  Francisco." 

The  application  further  stated  that  the 
project  objective  would  be  to  "participate  in  the 
testing  of  the  CMC  Diesel  Engine  Exhaust  Emission 
and  Noise  Reduction  Modification  Kit  by  providing 
the  facilities  and  manpower  for  collecting  data 
generated  by  actual  operation  of  the  equipment." 
To  further  that  objective,  the  Muni  agreed  to  accept 
four  of  its  new  GMC  coaches  modified  with  the  EIP 
coMponents.    The  four  EIP  vehicles  were  to  be  put 
into  regular  service,  along  with  a  control  group 
of  four  coaches  not  equipped  with  the  Kit.  At 
stated  intervals  all  eight  coaches  would  be  tested 
"to  ascertain  the  effectiveness  of  the  noise  and 
pollution  reduction  measures,  and  records  .   .  . 
kept  to  investigate  the  attendant  affect  on 
maintenance,  fuel  economy  and  other  features." 

2 . 2  Receipt  of  Factory  Equipped  Coaches 

The  Muni  took  delivery  of  the  390  GMC 
coaches   (which  replaced  a  fleet  of  Mack  6-cylinder 
coaches  which  dated  back  to  1955)  in  two  lots,  in 
late  1969  and  early  1970.    As  noted  in  the  introduction, 
all  were  equipped  with  the  8V-71N  engine,  which  had 


2 


FIG.  2 

Components  of  EIP  Kit  (furnished  by  GMC) 
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been  specified  because  of  the  need  for  a  vehicle 
which  would  be  capable  both  of  negotiating  grades 
of  almost  19%,  while  carrying  a  full  passenger 
load,  and  of  freeway  speeds  on  express  runs  of 
55  mph. 

The  four  EIP  test  coaches  were  included 
in  the  second  lot.     The  special  equipment  which 
makes  up  the  Kit  was  supplied  by  GMC  at  no  charge 
to  the  Muni  as  a  contribution  to  San  Francisco's 
share  of  the  test  project. 

The  EIP  Kit  consists  of  five  basic 
components : 


1)  the  LSN  injector 

2)  a  vertical  stack  exhaust  system 

with  aspirator 

3)  muffler  with  catalytic  exhaust  reactor 

4)  air  induction  system  with  silencing 

and  cleaning  features  in  one  unit 

5)  modified  rubber  engine  mountings. 


It  should  be  emphasized  that  the  entire 
fleet  of  GMC  coaches  purchased  by  the  Muni  came 
factory  equipped  with  the  LSN  injector,  which  is 
now  standard  equipment;  and,  further,  that 
modifications  such  as  the  rubber  mountings  can  have 
no  effect  on  the  reduction  of  exhaust  emissions 
but  were  added  in  order  to  lower  the  level  of 
internal  —  not  external  —  noise,  for  the  benefit 
of  the  passengers  and  the  operator. 

2 . 3  Formalization  of  the  Project 

The  San  Francisco  EIP  Project  came  into 
being  effective  June  22,  1970,  following  approval 
by  the  PUC.     The  grant  contract  (No.  DOT-UT-220) 
was  fully  executed  by  DOT  on  June  26,  1970,  and  the 
project  was  thereafter  identified  as  No.  CAL-MTD-16 . 

2.4  Conduct  of  Test  Program 

The  Muni  operates  from  six  major  divisions 
cmd/or  yards,  of  which  three  are  used  for  motor 
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coaches:     Kirkland,  Geary  and  Ocean,    By  the 
effective  date  of  the  project,  three  of  the  EIP 
coaches   (Muni  Nos.  3265,  3272  and  3277)  were 
found  to  be  dispatched  from  Kirkland,  and  the 
fourth  (No.  3307)  from  Ocean.     Since  these 
assignments  were  already  built  into  the  Electronic 
Data  Processing  (EDP)  system  it  would  have  been 
impractical  to  transfer  No.  3307  to  Kirkland  so 
as  to  centralize  all  vehicles  in  one  division. 

2.4.1  Route  Selection 

Four  specific  routes  were  selected 
so  as  to  obtain  the  widest  range  of  topography, 
passenger  load,  type  of  service,  and  traffic  and 
speed  conditions.     These  routes  were  the  No.  38- 
Geary,  the  No.  5 5 -Sacramento,  and  the  No.  30-Stockton 
Express  —  all  assigned  from  Kirkland  Division; 
and  the  No.  10-Monterey,  assigned  from  Ocean  Division. 

The  38  is  a  major  trunk  line  serving 
San  Francisco's  northwest  corridor,  heavily  traveled, 
with  much  traffic  congestion  not  only  in  the  Central 
Business  District  but  along  much  of  its  route. 
The  55  line,  serving  the  Financial  District  and 
Chinatown  and  part  of  the  northwest  corridor,  also 
carries  a  heavy  passenger  load,  operates  through  a 
tight  and  congested  street  pattern,  and  in  addition 
climbs  one  of  the  steepest  grades  negotiated  by 
Muni  motor  coaches  —  18.7%.     The  30  line  (primarily 
serviced  by  trolley  coaches)  also  operates  express 
motor  coaches  over  considerable  freeway  mileage 
under  high-speed  conditions.    The  10  line  is  one 
of  the  longest  in  the  Muni  system,  operates  through 
a  variety  of  terrain  and  neighborhood,  and  is  used 
heavily  by  students  during  the  school  year. 

2.4.2  Special  Procedure  Assigning  Buses 
to  Fixed  Routes 

Because  of  limited  space  conditions 
at  Muni  coachyards  the  parking  system  is  on  a  first-in, 
last-out  basis.     Under  normal  procedure,  therefor, 
any  given  coach  in  a  particular  division  can  be  and 
is  re-signed  each  day  to  a  different  route.     Thus  it 
was  necessary  to  instruct  yard  personnel  to  spot 
locate  the  four  ElP-equipped  coaches  and  the  four 
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control  coaches  on  a  fixed  basis  so  as  to  be  able 
to  assign  them  to  eight  specific  runs  each  Monday 
through  Friday  and  to  insure  that  each  coach  was 
actually  dispatched  on  those  same  runs. 

To  match  control  coaches  with 
each  EIP  test  coach  four  vehicles  were  selected 
arbitrarily  by  number,  for  obvious  reasons  of 
convenience.     The  four  test  pairs  were  set  up 


and  assigned  to 

runs  in 

the  following 

manner 

• 

Hours 

Miles 

per 

per 

Pairs 

Coach  No. 

Line 

No. /Train  No. 

Day 

Day 

"A" 

3265* 

38 

3819 

19:13 

185:59 

3266 

38 

3821 

18:25 

171:80 

"B" 

3272* 

55 

5505 

11:36 

93:40 

3273 

55 

5507 

11:36 

97:37 

"C" 

3277* 

30 

3001X 

11:29 

148:63 

3278 

30 

3007X 

11:15 

148:63 

"D" 

3307* 

10 

1001 

14:07 

141:88 

3308 

10 

1003 

12:14 

124:69 

*  EIP 

2.4.3    Commencement  of  Test  Runs 

Effective  July  28,  1970  all  eight 
coaches  were  on  the  streets  on  the  fixed  runs  which 
were  to  continue  for  the  duration  of  the  project 
test  period.     Odometer  readings  for  each  vehicle 
as  of  that  point  were  as  follows: 

3265  13,169 

3266  15,028 


3272 
3273 


13,443 
17,658 


3277 
3278  (*) 


12,148 
17,746 


3307  16,097 

3308  23,338 

(*)  Coach  No.  3278  was  out  of 
service  for  major  engine  repair  from  August  7 
through  August  28,  1970.     After  being  returned 
to  service  it  still  proved  undependable  and  was 
replaced  by  No.  3279  effective  September  21,  1970. 
The  odometer  reading  for  3279  as  of  that  date  was 
21,499. 

2.4.4     Record  Keeping 

Fuel  consumption  figures  for  Muni 
vehicles  are  assembled  and  tabulated  by  EDP. 
Periodic  printouts  were  furnished  the  EIP  Project 
office  by  EDP,  enabling  the  Project  to  keep  a 
running  record  of  mileage  performance  on  a  day-to-day 
basis. 

2 . 5    Emission  Measurement  Contract  with  Scott 
Research  Laboratorie"s 

A  contract  with  Scott  Research  Laboratories, 
Inc.,  to  perform  the  emission  and  noise  tests  on 
the  EIP  Kits  in  San  Francisco  was  approved  by  the 
PUC  on  August  25,  1971  and  certified  by  the  Controller 
on  October  15,  1971.     The  contract  specified  that 
Scott  was  to  perform  a  series  of  five  field  tests 
and  prepare  a  final  report  consolidating  the  findings 
of  those  five  test  series.     Tests  were  to  be  performed 
by  Scott  at  the  Muni's  Ocean  Division  shop,  using  a 
Clayton  chassis  dynamometer  owned  by  Muni.    All  other 
test  equipment  was  to  be  furnished  by  Scott. 

2.5.1    Description  of  Test  Services 

Scott  contracted  to  provide  personnel 
and  equipment  to  measure  the  following  components  in 
exhaust  emissions: 


8 


FIG.  3 


EIP  emission  evaluation  equipment. 

Hydrocarbon  analyzer   (left)  and 
NO,  NO2,  CO,  CO2  analyzer  console 
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Component 


Measurement  Method 


Carbon  Dioxide 

Carbon  Monoxide 

Total  Unburned 
Hydrocarbons 

Nitric  Oxide 

Nitrogen  Dioxide 

Exhaust  Opacity 


Nondispersive  Infrared 

Nondispersive  Infrared 

Heated  Flame  Ionization 
Detector 

Nondispersive  Infrared 

Ultraviolet  Photometer 

PHS  Smokemeter  or  Equivalent 


2.5.2    Test  Instrumentation 


Four  primary  instrument  packages 
were  used  by  Scott  to  obtain  emission  data.  Following 
is  a  brief  description  of  each  instrument  and  its  use: 


2.5.2.1  Noise 


All  noise  levels  were  measured 
by  a  General  Radio  sound  level  meter  conforming  to 
USA  Standard  1.4  -  1961.     The  instrument,  an  octave 
band  analyzer,  Model  Number  1558  BP,  had  a  Model 
1560-P6  microphone  and  a  44-150  decibel  "A"  weighted 
sound  measurement  scale.     All  readings  were  manually 
recorded  during  the  tests. 


2.5.2.2  Smoke 


Vehicle  smoke  was  measured 
by  a  U.S.  Public  Health  Service  Smokemeter.  The 
smokemeter  is  described  in  Federal  Register,  Volume 
33,  Number  108,  "Control  of  Air  Pollution  from  New 
Motor  Vehicles  and  New  Motor  Vehicle  Engines",  as  a 
continuous  recording,  full-flow  light  obscuration 
meter.    A  Texas  Instrument  Recorder  was  connected  to 
the  smokemeter  in  order  to  obtain  a  permanent  record 
of  each  test. 


11 


2.5.2.3    Total  Unburned  Hydrocarbons 


Unburned  hydrocarbons  were 
continuously  measured  by  a  Scott  Model  115  Heated 
Total  Hydrocarbon  Analyzer  and  recorded  on  a  Texas 
Instrument  Recorder.     The  sample  train  and  flame 
ionization  detector  were  maintained  at  375°F 
during  the  tests.     Fuel  and  calibration  gases 
included  40%  H2  -  60%  He,  compressed  air,  hydrocarbon 
free  air  (<0.l  ppm  carbon),  and  948  ppm  propane 
in  air  {t  2%  analysis) . 

2.5.2.4    Carbon  Monoxide,  Nitric 
Oxide,  Nitrogen  Dioxide,  and  Carbon  Dioxide 

Carbon  monoxide,  nitric 
oxide,  nitrogen  dioxide,  and  carbon  dioxide  were 
continuously  measured  via  a  Scott  Model  108-X 
Automotive  Exhaust  Gas  Analysis  System.     The  108-X 
processes  raw  exhaust  and  passes  it  through 
non-dispersive  infrared  and  ultraviolet  analyzers. 
In  addition  to  housing  four  analyzers,  the  108-X 
contains  recorders  which  were  used  simultaneously 
to  record  smoke,  unburned  hydrocarbons,  carbon 
monoxide,  nitric  oxide,  nitrogen  dioxide,  carbon 
dioxide,  vehicle  speed,  and  chassis  dynaunometer 
load  during  each  test.    All  four  of  the  instruments 
in  the  108-X  were  zeroed  and  spanned  with  Scott 
Close  Tolerance  (1  2%  analysis)  calibration  gas  blends. 

2.5.3    Description  of  Test  Vehicles 

As  noted  earlier,  all  eight  test 
vehicles  used  on  the  San  Francisco  test  project 
consisted  of  Model  T8H  5305  GMC  diesel  coaches. 
Coaches  are  equipped  with  three-speed  automatic 
transmissions  with  28  and  38  miles  per  hour  shift 
speeds,  8V71N  engines  with  475-500  rpm  idle  speeds 
(in  neutral)  and  2150  rpm  maximum  governed  speeds, 
LSN  injectors  timed  at  1.460,  and  no  throttle  delay. 
The  eight  coaches  were  operated  on  Standard  #1 
diesel  fuel   (as  are  all  coaches  in  the  Muni  fleet) 
and  were  subject  to  the  same  maintenance  procedures 
used  on  the  fleet  as  a  whole. 
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FIG.  4 

EIP  Smokemeter  installation 


( 


2.5.4    Chronology  of  Test  Series 


Tests  were  scheduled  to  be 
performed  at  intervals  of  13  weeks  so  as  to  be 
coordinated  with  similar  tests  (using  the  same 
Scott  equipment)  on  coaches  used  on  the  EIP 
Project  sponsored  by  the  Washington  Metropolitan 
Area  Transit  Commission,  and  to  permit  time  for 
the  preparation  of  progress  reports  following 
each  series.     Schedule  dates  for  the  San  Francisco 
series  were  as  follows: 


Test  Series  #1  -  November  9  through  November  16,  1970 

(Actual  dates:  11/9  through  11/18) 

Test  Series  #2  -  February  8  through  February  12,  1971 

(Actual  dates:  2/16  through  2/20) 

Test  Series  #3  -  May  10  through  May  14,  1971 

(Actual  dates:  5/17  through  5/20) 

Test  Series  #4  -  August  9  through  August  13,  1971 

(Actual  dates  as  scheduled) 

Test  Series  #5  -  November  8  through  November  12,  1971 

(Actual  dates:  11/8  through  11/17) 


2.6    Data  Developed  by  Test  Project 

Progress  Reports  on  Test  Series  1  through 
5  were  furnished  by  Scott  Laboratories  to  the  SFPUC 
upon  completion  of  each  series.     Scott's  final  report 
to  San  Francisco,  consolidating  the  results  of  the 
five  series,  dated  January  7,  1972,  is  the  basis 
for  the  findings  summarized  in  the  following  paragraphs 
of  this  section. 

2.6.1  Noise 

Noise  measurements  were  made  by 
Scott  to  determine  whether  the  EIP  Kit  reduces 
internal  noise  sufficiently  to  corroborate  the 
impression  of  both  coach  operators  and  Muni  observers 
that  the  sound  level  was  noticeably  lower  than  on 
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standard  vehicles,  particularly  in  the  portion  of 
the  coach  forward  of  the  rear  door.     Scott  also 
spaced  the  measurements  in  order  to  determine  whether 
the  noise-reducing  effectiveness  of  the  Kit  components 
did  not  deteriorate  in  the  course  of  a  year  or  after 
an  average  of  34,200  miles.     (Measurements  were  made 
during  Series  1   ((November  1970))  and  during  Series  5 
((November  1971)).)     Scott's  measurements  indicate 
that  the  internal  noise  of  the  EIP  vehicles  was  lower 
than  that  of  the  Control  vehicles,  and  that  the  Kit 
had  not  lost  its  effectiveness  a  year  later.  The 
average  noise  reduction  under  all  test  conditions 
was  4.6  dB  during  Series  1  and  4.5  dB  during  Series  5. 

2.6.2  Smoke 

It  should  be  pointed  out  that  the 
vertical  stack  serves  only  to  diffuse  the  exhaust 
emissions;  it  cannot  in  any  way  reduce  the  total 
quantity  ejected  into  the  atmosphere. 

Smoke  measurements  show  that  the 
EIP  group  produced  more  smoke  than  the  Control  group 
under  all  test  conditions.     However,  the  differences 
were  so  slight  (at  most  2.6%  during  gear  shift)  that 
Scott  questions  "whether  these  small  differences  are 
statistically  significant.     Furthermore,  even  if 
they  are  significant,  they  may  not  be  discernible 
by  the  human  eye .  •* 

Scott  further  states  that  higher 
smoke  levels  registered  by  the  EIP  vehicles  may  have 
been  traceable  to  a  change  in  timing  after  Series  1. 
During  the  first  test  period,  timings  on  both  EIP 
and  Control  coaches  had  been  set  at  1.460,  and  the 
differences  then  were  less  than  1%  under  all  operating 
conditions.     Subsequently,  the  EIP  timings  were 
changed  to  1.470,  as  specified  by  CMC,  and  thereafter 
a  consistent  increase  showed  up  in  the  smoke  data. 

2.6.3  Unburned  Hydrocarbons 

Hydrocarbon  emissions  from  the  EIP 
group  equipped  with  the  catalytic  muffler  ranged 
from  12.7%  to  27.9%  lower  than  emissions  from  Control 
vehicles  without  the  catalyst. 
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FIG.  5 

Heated  Flame  Ionization  Detector 
for  measuring  total  hydrocarbons 
(Willicun  H.  Scott  gathering  data) 
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2.6.4    Oxides  of  Nitrogen 


Scott's  data  appear  to  make  two 
points:     a)  under  most  circumstances,  the  catalytic 
muffler  increases  the  emissions  of  nitrogen  oxides 
compared  to  the  emissions  from  an  EIP  measured  before 
the  exhaust  travels  through  the  catalyst;  and  b)  the 
EIP  vehicles  produced  fewer  nitrogen  oxides  after 
injector  timings  were  changed  from  1.460  to  1.470. 
In  both  cases,  however,  the  EIP  group's  emissions 
measured  lower  than  did  the  Control  group's,  within 
an  overall  range  from  3.7%  to  8.3%. 

2.6.5  Carbon  Monoxide 

In  contrast  to  the  results  indicated 
in  the  two  above  sections,  Scott  findings  indicate 
that  "EIP  vehicle  emissions  £of  carbon  monoxide] 
both  before  and  after  the  catalytic  muffler  were 
higher  than  Control  Vehicles  for  most  operating 
conditions  tested."    The  catalytic  muffler  increased 
carbon  monoxide  in  varying  degrees,  depending  upon 
operating  conditions,  from  a  low  of  0.1%  to  a  high 
of  16.7%. 

The  obvious  question  which  this 
report  cannot  answer  is  the  degree  of  significance 
of  these  percentages  and  those  in  Sections  2.6.3  and 
2.6.4.     For  that  analysis,  refer  to  report  by  the 
Mitre  Corporation,  technical  consultants  to  UMTA. 

2.6.6  Catalyst  Bed  Temperatures 

The  measurement  of  the  temperatures 
of  the  muffler  catalyst  bed  was  one  of  two  auxiliary 
tests  performed  during  the  life  of  the  Project.  The 
following  passages  dealing  with  the  bed  temperatures 
are  quoted  from  Scott's  Series  3  Progress  Report. 

"Prior  to  each  EIP  vehicle  test, 
bayonette  thermocouples  were  installed  in  the  exhaust 
pipe  before  the  catalytic  muffler  and  in  the  catalyst 
bed  of  the  muffler  itself.     Each  thermocouple  was 
connected  to  a  recorder  and  a  continuous  trace  of 
exhaust  temperature  was  obtained  for  each  emission 
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test  condition.     The  objective  of  obtaining  this 
temperature  data  was  to  determine  whether  the 
catalyst  bed  temperatures  were  sufficient  for  catalyst 
activity  .   .  . 

"The  average  bed  temperatures  ranged 
from  388  to  706  degrees  Fahrenheit.     Tentative  minimum 
activation  temperatures  as  received  from  the  catalyst 
manufacturer  are:     8OOOF  for  propane  and  500°F  for 
carbon  monoxide.     This  indicates  that  even  on  the 
dynamometer  where  high  temperature  operating  conditions 
are  run,  the  catalyst  temperatures  are  marginal  for 
efficient  activity  in  many  cases." 

2.6.7    External  Noise  Levels 

The  testing  of  external  noise  levels 
was  performed  outside  the  Scott  contract  and  was  an 
offshoot  of  the  efforts  being  made  by  GMC  to  reduce 
external  noise  created  by  the  8V-71N  power  plant. 
One  element  generally  conceded  to  contribute  to  the 
high  noise  level  is  the  radiator  fan.     GMC  engineering 
personnel  requested  Muni  cooperation  in  replacing  the 
standard  equipment  with  a  Hartzell  fan  on  one  of  the 
San  Francisco  EIP  coaches. 

The  Hartzell  fan  is  made  from 
precision-machined  alximinum  and  is  priced  at  more 
than  four  times  the  cost  of  the  standard  fan  used 
by  GMC.     The  Hartzell  fan  was  installed  on  No.  3277 
on  March  31,  1971.     Sound  measurements  were  taken  on 
No.  3277,  before  fan  replacement  and  after;  on  No.  3193, 
a  standard  GMC  coach  selected  at  random;  and  on 
Flxible  No.  4000.     The  results  of  a  sample  test*  at 
0-30  mph  with  full  throttle  acceleration,  at  2250  rpm, 
resulted  in  these  readings: 

No.  3277   (EIP  with  standard  fan):  95.7  db  avg. 

No.  3277   (EIP  with  Hartzell  fan):  91.0  db  avg. 


*    Readings  were  taken  at  15  feet  distance  from  each 
coach,  in  three  different  locations:  at  a  right  angle 
to  the  right  rear,  right  angle  to  the  left  rear,  and 
straightaway  from  rear  center. 
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FIG.  6 

EIP  emission  analyzer  console   (close  up) 
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No.  3193   (Standard  GMC  coach) : 


94.3  db  avg 


No.  4000   (Flxible/Cuinmins  V-8  engine):     90.7  db  avg 

Coach  3277  is  still  in  operation  with 
the  Hartzell  fan  installed.     Although  external  noise 
levels  are  outside  the  strict  scope  of  the  EIP  Project 
it  was  felt  desirable  to  cooperate  in  this  experiment 
because  noise  in  general  caused  by  diesel-powered 
transit  coaches  is  a  lively  pollution  issue  in  San 
Francisco.     The  two  low  readings  listed  above  —  90,7 
and  91.0  —  while  a  very  substantial  reduction  from 
the  sound  levels  of  the  other  coaches  tested,  are 
still  objectionably  high,  not  only  to  concerned 
environmentalists  but  to  the  general  public  when 
exposed  to  the  standard  U.S.  transit  coach.  Where 
noise  levels  such  as  those  registered  in  these  tests 
are  concerned,  everyone  is  an  environmentalist. 

2 . 7    Fuel  Consumption 

As  the  following  data  illustrate,  there  was 
remarkably  little  difference  in  mileage  as  between  the 
EIP  and  the  control  coaches. 

2.7.1    Mileage  Performance,  Diesel  Fuel 

Final  fuel  consumption  averages  for 
the  test  run  period  —  July  28,  1970  through  November 
17,  1971: 


3265 

(EIP) 

3 

.593 

mpg 

3266 

(Control) 

3 

.33 

II 

3272 

(EIP) 

2 

.894 

II 

3273 

(Control) 

3 

.006 

II 

3277 

(EIP) 

3 

.795 

II 

3278/ 

3279 

(Control) 

3 

.941 

II 

3307 

(EIP) 

3 

.168 

II 

3308 

(Control) 

3 

.199 

II 

Further  averaging  reveals  almost 
identical  mileage  performance  by  the  four  EIP  coaches 
as  a  group  and  the  four  control  coaches  as  a  group: 

EIP  coaches  3.3625  mpg 

Control  coaches      3.369  " 

Consistently,  throughout  the  life 
of  the  project,  Test  Pair  "B",  assigned  to  the  55 
line  with  its  steep  grades  and  congested  street  running, 
showed  the  highest  fuel  consumption,  and  Test  Pair  "C", 
assigned  to  the  30  Express  with  long  stretches  of 
freeway  running,  showed  the  lowest  consumption. 

However,  given  the  small  sample  that 
this  number  of  vehicles  represents,  plus  the  extreme 
range  between  the  55  and  30  Express,  fuel  consumption 
data  are  not  conclusive.     For  example,  there  seems  to 
be  no  great  significance  in  the  fact  that  the  eight 
coaches  used  in  the  EIP  tests  registered  slightly  better 
mileage  than  the  overall  average  of  the  Muni's  CMC  fleet, 
which  is  approximately  3.33  miles  per  gallon. 

2.7.2    Mileage  Performance,  Lubricating  Oil 

The  reverse  is  true  with  regard  to 
oil  consumption,  though  again  there  seems  to  be  no 
connection  nor  particular  significance  to  the  data. 
Consumption  of  oil  during  a  seunple  period  (the  eleven 
months  January  through  November  1971)  was  as  follows: 

CMC  fleet  average:     329.92  mpg 

EIP  coaches:  362.09  " 

Control  coaches:        341.16  " 

2 . 8    Disposition  of  Project  Buses 

Following  completion  of  final  tests   (Series  5) 
by  Scott  Research,  the  eight  coaches  were  returned  to 
general  assignment  at  Kirkland  and  Ocean  Divisions, 
respectively.     As  will  be  explained  in  Section  3.0  of 
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FIG.  7 

EIP  emission  testing  in  progress. 
EIP  coach  3265  on  dynamometer 
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this  report,  there  was  no  need  further  to  assign 
these  coaches  to  special  runs,  nor  was  there  anything 
to  be  gained  by  modifying  or  reconverting  the  four 
EIP  coaches. 

3.0     EVALUATION  OF  KIT 

3.1    Appraisal  of  Effectiveness 

Comment  in  this  section  is  of  a  general 
nature,  as  the  technical  analysis  of  the  Scott 
material  has  been  made  and  summarized  by  the  Mitre 
Corporation,     Furthermore,  Scott  reports  its  readings 
in  terms  of  the  quantity  of  emissions  and  percentage 
differences  among  them;  it  does  not  single  out  the 
effectiveness  of  individual  components  except  for 
the  catalytic  muffler. 

3.1.1  LSN  Injector 

According  to  a  preliminary  evaluation 
of  the  EIP  Kit  prepared  by  Mitre  in  cooperation  with 
UMTA  (Report  M71-49,  dated  August  1971),  the  "LSN 
injectors  are  responsible  for  much  of  the  improvement 
in  smoke,  odor,  and  noxious  emissions"  which  have 
been  noted  after  EIP  has  been  installed  in  the  Detroit 
diesel  manufactured  by  GMC. 

3.1.2  Catalytic  Muffler 

Again  quoting  from  the  above-mentioned 
report,  the  "specific  type  of  catalytic  muffler  tested 
has  not  demonstrated  effective  performance." 

Similar  negative  results  are  reported 
by  the  Southwest  Research  Institute  in  its  "Interim 
Report"  of  June  1971  dealing  with  its  testing  of  EIP 
retrofits  in  San  Antonio,  Texas.     Southwest  Research 
Institute  states:     "...  Little  can  be  reported  for 
the  catalytic  muffler  used  in  the  EIP  Kit.  Generally, 
the  effectiveness  on  odor,  smoke,  and  gaseous  emissions 
has  varied  slightly  on  both  sides  of  zero,  and  consistent, 
significant  trends  in  reduced  emissions  have  not  been 
demonstrated  on  the  three  units  tested  so  far." 
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By  contrast,  as  noted  in  Sections 
2.6.3  and  2.6.4  of  this  report,  Scott's  findings 
show  reductions  in  both  unburned  hydrocarbons  and 
oxides  of  nitrogen,  which  presumably  can  be  credited 
to  the  catalytic  muffler.     However,  with  regard  to 
carbon  monoxide,  the  situation  is  reversed,  as  noted 
in  Section  2.6.5. 

3.1.3  Vertical  Stack  Exhaust 

The  effect  of  the  exhaust  assembly  is 
to  dilute  emissions  and  thereby  reduce  the  concentrations 
of  odor;  in  some  respects  the  exhaust  is  less  noticeable 
to  persons  at  street  level  even  though  the  stacks  are 
highly  visible  —  and  meant  to  be.     One  disadvantage 
is  cited  by  Southwest  Research  Institute  in  its  "Interim 
Report",  namely,  that  what  is  ejected  from  the  tailpipe 
should  have  "zero  visibility".     Says  Southwest  Research 
Institute:     "Many  in  the  coach  business  feel  that  the 
vertical  stack  will  draw  more  attention  to  the  bus  if 
the  exhaust  is  visible.     This  point  remains  to  be  seen 
as  many  truck  manufacturers  and  fleet  operators  feel 
otherwise  and  favor  vertical  exhaust  where  smoke  is 
equal  (and  noticeable)." 

3.1.4  Economics  of  Retrofitting 

From  the  standpoint  of  the  transit 
agency  attempting  both  to  meet  present  and  future 
standards  of  exhaust  emissions  and  to  operate  and 
maintain  a  fleet  of  motor  coaches  which  will  have  the 
least  deleterious  effect  on  the  urban  environment,  and 
at  the  same  time  attempting  to  hold  down  operating 
expenses  to  some  reasonable  level,  the  question  of 
costs  must  be  kept  clearly  in  sight.     If  the  cost  of 
meeting  pollution  and  environmental  standards  goes 
beyond  the  resources  of  the  operating  agencies,  then, 
it  is  suggested,  responsibility  for  coping  with  this 
burden  must  be  shared  with  vehicle  manufacturers  and 
high  levels  of  government. 

In  the  specific  instance  of  the 
Municipal  Railway,  it  is  already  in  possession  of  a 
fleet  of  GMC  coaches  all  of  which  were  fitted  with  LSN 
injectors  as  original  equipment.     The  addition  of  the 
remaining  parts  of  the  EIP  Kit  would,  therefor,  not 
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affect  the  amount  of  exhaust  pollutants  produced  by 
the  engine.     The  addition  would  have  the  virtues  of 
achieving  local  dilution  of  the  exhaust  fumes  by  use 
of  the  vertical  stack  and  some  reduction  in  noise 
in  the  bus  interior. 

However,  to  retrofit  a  standard  GMC 
coach  in  the  Muni  fleet,  less  the  LSN  injector  already 
in  use,  it  was  estimated  as  of  May  1971  that  the  cost 
per  vehicle  for  parts  and  labor  would  be  $2,257.60. 
The  full  cost  for  the  remaining  386  coaches  would  be 
$871,433.60.     Assuming  that  all  parts  would  be  mass- 
produced  by  the  time  of  a  full  retrofitting  program, 
the  unit  price  would  be  reduced  to  $2,000.00,  or  a 
full  cost  to  the  Muni  of  $772,000.00. 

Thus,  when  the  degree  of  emission 
reductions  is  considered  in  relation  to  installation 
costs,  plus  added  maintenance  of  almost  $50,000  annually 
for  a  catalytic  muffler  (see  Section  3.2.3.3),  a 
decision  to  retrofit  the  Muni's  fleet  of  390  GMC 
coaches  with  EIP  Kits  is  not  warranted. 

3.1.5    Outlook  for  the  Future 

To  quote  again  from  Mitre/UMTA  Report 
M71-49,  the  EIP  Kit  "does  not  directly  address  the 
problem  of  meeting  current  or  proposed  emission 
standards.     Current  Federal  diesel  standards  regulate 
only  smoke  emission.     The  smoke  standards  are  directed 
primarily  at  trucks  and  allow  a  good  deal  more  smoke 
than  well-maintained  buses  emit,  even  in  stock  form. 
The  State  of  California  has  proposed  emission  standards 
for  heavy-duty  diesel  engines  which  regulate  levels  of 
carbon  monoxide,  hydrocarbons,  and  oxides  of  nitrogen. 
Buses  equipped  with  EIP  Kits  are  likely  to  pass  the 
standards  proposed  for  1973  but  will  probably  fail 
those  for  1975.     This  is  largely  because  the  Kit  does 
not  apprecieibly  reduce  oxides  of  nitrogen." 

A  pending  development  in  California, 
which  would  affect  vehicles  using  diesel  fuel,  is 
Proposition  9,  the  so-called  Pollution  Initiative, 
which  has  qualified  for  the  ballot  in  the  statewide 
election  to  be  held  in  June  1972.     Sponsored  by  a 
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Los  Angeles-based  group  calling  itself  the  People's 
Lobby,  this  sweeping  proposal  contains  many  stringent 
provisions  the  enactment  of  which,  it  is  claimed, 
would  protect  the  California  environment.  Specifically, 
reference  is  made  to  Section  2,  No.   39284  of  the 
Initiative,  which  reads:     "The  content  of  sulphur 
in  any  form  in  diesel  fuel  sold  for  use  in  internal 
combustion  engines  within  this  State  shall  not  exceed 
0.035%  by  weight. " 

On  the  basis  of  data  currently 
available,  this  extremely  low  level  should  prove  to 
be  a  difficult  standard  to  meet  on  a  large  scale. 
For  example,  the  Municipal  Railway's  present  (1972) 
specifications  for  Grade  #1-D  diesel  fuel  call  for 
a  maximum  sulphur  content  of  .30%.     Thus  a  drastic 
reduction  would  be  required  of  almost  90%  in  sulphur 
content  below  what  is  generally  considered  to  be  an 
already  strict  standard. 

3.2    Maintenance  Problems 

The  San  Freincisco  experience  with  only  four 
coaches  revealed  some  obvious  maintenance  problems 
which  should  be  carefully  considered  if  the  present 
EIP  design  is  to  be  standardized  for  use  in  fleet 
quantities.     The  question  is  particularly  important 
from  the  point  of  view  of  the  transit  agency,  since 
the  problems  and  their  continuing  costs  become  the 
agency's  responsibility  and  not  that  of  the  manufacturer. 

3.2.1    Initial  or  Temporary  Problems 

Only  two  problems  which  can  be  so 
described  have  arisen,  and  both  appear  to  have  been 
satisfactorily  handled  by  GMC  and  Muni's  automotive 
maintenance  department. 

3.2.1.1    Tailpipe  Extension,  Vertical 
Stack 

The  original  raincap  atop 
the  vertical  stack  exhaust  was  fabricated  from 
light-weight  aluminum  too  thin  to  withstand  the 
wear  put  on  it  by  the  roll  pin.    As  a  result,  the 
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pin  wore  through  the  aluminum  and  in  short  order  the 
cap,  with  nothing  to  hold  it,  was  simply  blown  off 
and  lost. 

In  addition,  emission  and 
heat  from  the  vertical  stack  discolored  and  scorched 
the  upper  lefthand  corner  of  the  coach  body,  sometimes 
even  melting  the  clearance  light. 

The  Muni ' s  automotive  equipment 
shop  for  a  time  made  replacement  raincaps  by  hand, 
using  heavier  metal.     Subsequently,  GMC  designed  a 
new  tailpipe  extension  and  by  March  1971  these 
extensions  had  been  installed  on  each  of  the  four 
EIP  coaches  without  charge  to  the  Muni.     The  revised 
design  deflects  emission,  smoke  and  heat  away  from 
the  coach  body. 

3.2.1.2    Rubber  Engine  Mounts 

The  two  lower  engine  mounts , 
between  the  freime  assembly  and  the  engine,  plus  the 
rubber  bushings  in  the  hangers  of  the  mounts  (GMC 
refers  to  them  as  engine  insulators) ,  proved  to  be 
inadequate  to  withstand  torque  vibration.  These 
components  of  the  mounts  have  been  replaced  by  GMC 
and  were  installed  by  Muni  maintenance  men  in  January 
1972.     Properly  designed,  the  engine  mount  should  last 
for  100,000  miles,  according  to  Muni  shop  personnel. 
(For  estimated  costs,  see  Section  3.2.3.5.) 

3.2.2    Inherent  Problems 

These  would  appear  also  to  involve 
only  two  components  of  the  EIP  assembly. 

3.2.2.1    Air  Filter 

The  ElP-modified  engine  came 
equipped,  on  an  experimental  basis,  with  the  Dyna-Cell 
air  filter,  manufactured  by  the  Farr  Company  of  Los 
Angeles.    Muni  experience  corroborates  information 
received  from  Southwest  Research  Institute   (and  from 
transit  agencies  which  acquired  EIP  coaches  subsequent 
to  San  Francisco's  EIP  tests)  that  the  San  Antonio 
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project  found  this  dry  filter  over  the  inlet  screen 

on  the  EIP  assembly  to  be  accumulating  large  quantities 

of  dirt.     Muni  maintenance  personnel  suggest  that 

one  probable  cause  is  the  quantity  of  dust  kicked  up 

in  the  coachyards  during  periods  of  engine  warmup. 

In  any  event,  the  filter  tends  to  clog  after  only 

10,000  to  15,000  miles  of  service.     In  theory,  a  dry 

solvent  might  be  used  to  clean  this  paper  filter,  but 

at  the  moment  no  satisfactory  cleaning  agent  is  available, 

with  the  result  that  Muni  practice  is  to  replace  a 

clogged  filter  with  a  new  unit.     (See  Section  3.2.3.4 

for  cost  estimates.)     It  is  Muni's  recommendation  that 

the  paper  filter  on  all  EIP  vehicles  be  replaced  with 

the  standard  oil  bath  filter. 

3.2.2.2     Catalytic  Muffler 

The  questionable  merit  of  the 
catalytic  muffler  as  a  means  of  reducing  exhaust 
emissions  has  been  covered  in  Section  3.1.2.     If  it 
is  assumed  that  the  concept  of  this  type  of  muffler 
has  been  discarded  little  would  be  gained  from  dwelling 
on  the  practical  problems  involved  in  maintaining  this 
device,  other  than  the  informational  value  of  the 
account  itself.     However,  there  is  no  evidence  yet 
that  the  concept  has  been  abandoned;  indeed,  variations 
and  modifications  of  it  continue  to  be  worked  on. 
In  addition,  there  is  probably  an  assumption  among 
those  members  of  the  general  public  who  are  aware  of 
the  muffler  at  all  that  it  will  be  an  important  element 
in  the  future  reduction  of  exhaust  emissions,  not  only 
from  transit  buses  but  from  vehicles  powered  by  the 
standard  gasoline-fueled  internal  combustion  engine. 
Therefor,  the  maintenance  procedures  and  the  cost  of 
materials  and  labor  involved  in  the  upkeep  of  the 
catalytic  muffler  are  covered  in  Section  3.2.3.3. 

3.2.3  Estimates  of  Parts  and  Labor  Costs 
to  Perform  Required  Maintenance  on 
EIP  Components 

With  the  exception  of  the  catalytic 
muffler,  it  cannot  be  said  that  maintenance  of  an 
EIP  Kit  presents  any  unusual  or  abnormal  problems. 
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FIG.  8 

Scott  Research  technician  Robert  E.  Squires 
demonstrating  EIP  test  equipment  to  PUC 
General  Manager  John  D.  Crowley  and  PUC 
President  Marvin  E.  Cardoza 
(kneeling  in  foreground) 
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The  San  Francisco  experience  can  be  summarized  as 
follows: 

3.2.3.1  LSN  Injector 

This  injector  is  standard 
equipment  on  all  new  motor  coaches  powered  by  the 
Detroit  diesel»  therefor  the  cost  of  maintenance  and 
replacement  could  not  be  considered  an  ElP-related 
expense.     The  Muni  has  experienced  little  or  no 
difficulty  with  the  injector;  in  fact,  with  some 
of  the  GMC  coaches  now  having  logged  more  than  100,000 
miles,  only  a  "handful"  of  injectors  —  perhaps  four 
or  five  —  have  had  to  be  replaced;  and  by  this  is 
meant  only  the  tip,  not  the  entire  unit.     Cost  of 
the  replacement  part  to  the  Muni  is  $8.00;  cost  of 
repair,  one  hour's  labor  at  $11.00  per  hour.  Muni 
maintenance  practice  is  to  not  adjust  or  replace  the 
injector  tip  unless  there  is  evidence  of  damage  or 
wear  as  indicated  by  exhaust  smoke.     If  the  engine 
system  were  to  need  re-balancing,  the  cost  of  repair 
would  be  four  hours'  labor. 

3.2.3.2  Vertical  Stack  Exhaust 

The  only  maintenance  problem 
which  developed  with  regard  to  the  vertical  stack 
was,  as  noted  in  Section  3.2.1.1,  the  original  factory 
equipped  raincap.     Since  replacement  by  a  tailpipe 
extension,  this  is  not  a  maintenance  cost  item. 

3.2.3.3  Catalytic  Muffler 

CMC's  Coach  Service  Information 
Bulletin  No.  C-69-1-1  recommends  checking  the  catalyst 
level  every  six  months  or  every  20,000  miles,  whichever 
is  first,  and  adding  to  the  pellet  supply  if  the  level 
has  fallen  below  the  midline.     GMC  further  states  that 
at  40,000  miles  the  catalyst  has  so  deteriorated  that 
it  has  lost  most  of  its  effect  and  should  be  replaced. 

On  the  basis  of  the  San  Francisco 
experience  this  would  result  in  an  average  yearly 
maintenance  expenditure  of  $127.00  per  coach.  Multiplied 
by  390  coaches,  the  total  is  $49,530.00,  or  2.3%  of 
the  Muni's  cinnual  motor  coach  maintenance  cost. 
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(The  above  sum  is  arrived 
at  as  follows:     Coaches  average  30,000  miles  per 
year.     Cost  of  catalyst  is  approximately  $3.00  per 
pound  delivered  in  San  Francisco  ( (if  ordered  direct 
from  the  manufacturer,  W.  R.  Grace  &  Co.,  Davison 
Chemical  Division,  Baltimore,  Maryland.     The  price 
quoted  to  Muni  by  CMC  in  1971  was  $4.25  per  pound 
delivered  in  San  Francisco) ) .     Muffler  on  V-8  engine 
requires  50  pounds  of  pellets.     ((A  V-6  requires 
38.5  pounds.)).     Thus  the  cost  of  materials  would 
average  $112.00  per  year,  to  which  add  Muni  labor 
cost  of  $15.00     This  does  not  include  any  periodic 
inspections  or  timing  checks  which  would  raise  the 
maintenance  costs  further.) 

3.2.3.4  Air  Induction  System 

The  basic  problem  of  the  air 
filter  is  explained  in  Section  3.2.2.1.     To  clean 
this  filter  would  require  some  type  of  non-oily  base 
cleaning  agent   (as  the  filter  is  made  of  paper,  water 
would  destroy  it) .     After  cleaning,  the  filter  must 
be  thoroughly  dry  before  reinstalling  on  the  coach. 
Further,  the  cleaner  must  be  of  a  material  not  combustible 
or  there  would  be  a  very  real  risk  of  the  filter 
disintegrating.     It  is  not  possible  for  the  Muni  to 
estimate  the  life  span  of  the  filter  if  subjected  to 
repeated  cleanings,  since  there  is  no  maintenance 
experience  on  which  to  determine  the  filter's  ability 
to  withstand  the  process.     Cleaning  would  require 
approximately  one  hour's  labor  cost.     Assuming  that 
the  filter  would  be  cleaned  twice  a  year,  at  a  cost 
per  coach  of  $22.00  for  labor  only  (cost  of  material 
unknown) ,  the  fleet  cost  to  Muni  if  all  390  CMC  coaches 
were  ElP-equipped  would  be  $8,580.00  per  year.  The 
replacement  cost  of  new  filters  for  the  full  fleet,  at 
the  rate  of  $40.00  per  filter  twice  a  year,  would  be 
$31,200.00  annually. 

3.2.3.5  Rubber  Engine  Mountings 

It  is  the  Muni's  understanding 
that  EIP  coaches  of  later  manufacture  than  San  Francisco's 
were  factory  equipped  with  the  improved  mounts,  and 
therefor  there  is  no  widespread  retrofit  problem. 
(See  Section  3.2.1.2.)     Labor  cost  on  the  four  Muni 
coaches  was  approximately  three  hours  per  coach. 
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3.3    Public  Reaction 


Insofar  as  it  can  be  judged,  public  reaction 
in  San  Francisco  to  the  EIP  program  has  been  favorable. 
What  criticism  of  the  new  buses  that  has  been  received 
by  Muni  was  largely  directed  toward  the  noise  level  of 
the  V-8  coach  and  other  areas  only  peripherally 
concerned  with  the  merit  of  the  EIP  modification 
itself.     (See  Section  3.3.5.) 

3.3.1  Publicity  Given  to  Testing 

In  conjunction  with  the  beginning  of 
the  first  series  of  tests  every  effort  was  made  to 
give  maximum  publicity  to  the  EIP  program.  Present 
at  the  demonstration  of  the  test  procedures  were 
Marvin  E.  Cardoza,  President,  and  John  D.  Crowley, 
General  Manager,  San  Francisco  Public  Utilities  Commission; 
and  John  M.  Woods,  General  Manager,  Municipal  Railway. 
Because  of  the  distance  from  Washington,  D.C.,  it  was 
not  possible  for  an  official  of  the  Department  of 
Transportation  to  be  in  San  Francisco.     Test  equipment 
and  procedures  were  demonstrated  by  Robert  E.  Squires 
of  Scott  Research  Laboratories. 

The  Test  Series  1  demonstration  was 
announced  in  a  news  release  dated  November  12,  1970, 
of  which  the  following  is  the  lead  paragraph: 

"The  first  anti-smog  and  anti-noise 
tests  on  Municipal  Railway  motor  coaches  equipped  with 
new  Environmental  Improvement  Program  (EIP)  Kits  will 
be  conducted  next  Monday  (November  16)  at  10:00  a.m., 
at  the  Muni's  Ocean  Division,  Ocean  and  San  Jose 
Avenues."     (See  Appendix  for  full  text.) 

In  addition  to  covering  the  full  PUC 
mailing  list  of  Bay  Area  media,  personal  contact  was 
made  with  news  editors  by  the  Project  Manager. 

3.3.2  Placards,  Signs,  Etc. 

It  was  originally  planned  to  repaint 
the  four  EIP  coaches,  using  the  basic  maroon-and-gold 
Muni  color  scheme  in  a  special  design  to  set  them 
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apart  from  the  fleet.     However,  it  was  found  too 
costly  to  carry  this  out  (it  requires  approximately 
100  manhours  to  repaint  a  transit  coach) .  Instead, 
display  signs  were  purchased  and  installed  on  the 
EIP  coaches  in  early  December  1970.     Text  of  the 
signs  read:     "TEST  COACH/Environmental  Improvement 
Program/For  Cleaner  Air — Quieter  Operation/Sponsored 
by  U.S.  Department  of  Transportation  and  S.F.  Municipal 
Railway".     In  the  language  of  transit  advertising, 
the  largest  of  the  set,  on  the  lefthand  side  of  the 
coach,  is  a  king-size  poster   (30"  x  144");  the  second 
largest,  on  the  righthand  side,  is  a  queen-size 
poster  (21"  x  88");  and  the  third,  on  the  rear,  is 
a  tail-light  spectacular  (21"  x  70").     In  addition, 
6"  X  35"  bumper  strips  reading  "EIP  Test  Coach"  were 
affixed  to  the  front  ends.     Lettering  was  blue  on 
white;  the  posters  were  silk  screen  process  on 
masonite.     The  material  is  extremely  durable,  well 
able  to  withstand  the  ravages  of  weather  and  roadside 
wear,  and  all  signs  but  one  were  in  good  condition 
at  the  conclusion  of  the  project.     That  one  (a  king- 
size  poster  on  Coach  No.  3265)  was  vandalized  by 
anti-war  demonstrators  in  September  1971  and  had  to 
be  removed . 

3.3.3     "S.F.  Experience  with  EIP  Kits" 
(ATA  ConventionT 

At  the  invitation  of  the  American 
Transit  Association,  the  Project  Manager  delivered 
a  paper  on  EIP  at  the  ATA's  Western  Conference  in 
Anaheim,  California,  May  24,  1971. 

The  main  point  emphasized  was  that 
since  the  Muni  fleet  of  CMC  motor  coaches  came 
factory  equipped  with  the  late  model  LSN  fuel  injector, 
the  coaches  bum  fuel  as  cleanly  as  any  other  transit 
vehicles  in  the  U.S.,  and  that  it  would  not  be  worth 
the  cost  of  retrofitting  the  entire  fleet  with  the 
remainder  of  the  components  making  up  the  EIP  Kit. 
This  conclusion,  reached  after  ten  months  of  experience 
and  testing,  was  based  on  data  by  Scott  Research  and 
analysis  by  the  Mitre  Corporation,  but  was  unofficial 
and  is  not  to  be  considered  a  formal  report  by  either 
the  SFPUC  or  UMTA. 
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FIG.  9 

Front  and  left  side  view  of  EIP 
coach  3307  at  Muni's  Ocean  Yard 
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3.3.4    News  Coverage 


Stories  of  the  test  demonstration 
were  carried  in  the  San  Francisco  Examiner  for 
November  16,  1970,  the  San  Francisco  Chronicle  for 
November  17,  1970,  and  the  Oakland  Tribune  for 
November  18,  1970.      (See  Appendix  for  reproduction.) 

Television  news  coverage  was  received 
on  three  of  the  Bay  Area's  five  major  stations  — 
KTVU,  Channel  2;  KRON,  Channel  4;  and  KGO,  Channel  7. 

Stories  based  on  the  ATA  paper  were 
carried  in  the  San  Francisco  Chronicle,  the  Oakland 
Tribune,  and  the  Daily  Commercial  News   (S.F.)  for 
May  25,  1971.     (See  Appendix  for  reproduction.) 

The  convention  story  was,  of  course, 
carried  in  the  ATA  house  organ.  Passenger  Transport, 
issues  of  May  28  and  June  4,  1971.     (See  Appendix 
for  reproductions.) 

3.3.5    News  Comment 

Columnist  Herb  Caen  of  the  San 
Francisco  Chronicle  devoted  three  items  to  the  EIP 
Project  during  1970.     The  latter  two  items  appeared 
after  Mr.  Caen's  office  had  requested  and  been  given 
full  information  by  the  Public  Utilities  Commission 
on  the  EIP  Project.     (See  Appendix  for  reproductions.) 
These  comments  can  be  considered  "public  reaction" 
to  a  considerable  degree,  as  the  Caen  column  is 
representative  of  a  segment  of  the  San  Francisco 
public  which  is  generally  critical  and  articulate 
in  matters  dealing  with  civic  issues. 


4.0     SUGGESTIONS  FOR  FUTURE  BUS  DEVELOPMENT  BY  UMTA 

If  the  San  Francisco  experience  is  a  viable  yardstick, 
and  the  Muni  believes  it  to  be,  it  is  suggested  that  the 
most  significant  direction  for  future  bus  development  is 
in  the  use  of  electric  power.     Such  a  vehicle  would  be  both 
pollution  free  and  as  nearly  silent  as  possible. 
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Inasmuch  as  the  source  of  power  for  such  a  vehicle  is 
at  present  limited  to  overhead  wires,  there  is  objection 
to  their  use  on  the  part  of  those  who  argue  that  such 
wiring  constitutes  visual  pollution.     However,  the 
Kinetic  Energy  Wheel  or  sufficiently  powerful  batteries 
might  be  developed  which  would  eliminate  the  need  for 
overhead  wiring  and  also  increase  the  flexibility  of 
the  vehicle.     In  addition,  most  U.S.  transit  operators 
believe,  correctly  or  not,  that  the  diesel-powered  coach 
is  more  flexible  from  an  operating  standpoint  and  is 
also  acceptable  to  the  transit  rider  who,  when  inside 
the  vehicle,  is  not  much  aware  of  nor  concerned  with 
the  problem  of  excessive  external  noise.     But  the  problem 
is  very  real  and  will  not  go  away,  and  the  makers  of 
diesel  engines  can  give  no  assurance  that  noise  will 
ever  be  reduced  to  a  less  objectionable  level. 
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APPENDIXES 


SAN  FRANCISCO  PUBLIC  UTILITIES  COMMISSION 
San  Francisco  Municipal  Railway 

ROBERT  ROCKWELL 

(558-2301)  IMMEDIATE  RELEASE 

November  12,  1970 


The  first  anti-smog  and  antl-nofse  tests  on  Municipal 
Railway  motor  coaches  equipped  with  new  Environmental 
Improvement  Program  (EIP)  Kits,  will  be  conducted  next 
Monday  (November  16)  at  10:00  a.m.,  at  the  Muni's  Ocean 
Division,  Ocean  and  San  Jose  Avenues. 

The  Muni,  in  cooperation  with  the  U.S.  Department  of 
Transportation,  is  sponsoring  a  16-month  comparison  and 
evaluation  program  of  the  EIP  Kits  which  were  installed  on 
four  CMC  coaches  acquired  by  the  City  early  this  year. 

The  ElP-modifled  diesel  engines  have  been  designed  in 
an  effort  to  reduce  exhaust  emissions,  and  to  reduce  engine 
noise  inside  the  coach  for  the  comfort  of  both  passenger 
and  operator. 

The  Muni  was  selected  for  the  first  anti-poll utlon 
package  for  testing  on  a  public  transit  vehicle. 

The  program  was  made  possible  by  a  $90,000  Federal 
demonstration  grant,  obtained  for  San  Francisco  by  Mayor 
Joseph  L.  Alioto  and  the  City's  Public  Utilities  Commission. 

Testing  and  evaluation  of  EIP  performance  character- 
istics is  being  performed  by  Scott  Research  Laboratories,  In 
of  Philadelphia,  specialists  in  exhaust  emission  control. 


(MORE) 


-2- 


The  firm  is  also  field  testing  older  ElP-equlpped  vehicles, 
operated  by  the  Washington  Metropolitan  Area  Transit  Commission. 

Custom-built  equipment  for  these  anti-smog  tests  Include 
a  U.S.  Public  Health  Service  smoke  meter;  an  "A-welghted" 
noise  meter;  a  Scott  Model   115  hydrocarbon  analyzer,  and  a  Scott 
exhaust  analyses  system. 

Muni  patrons  have  been  curious  about  the  specially  equipped 
General  Motors  coaches  displaying  aluminum  vents  mounted  vertically 
on  either  side  of  the  rear  window.    These  are  the  four  ElP-equipped 
buses  which  are  being  operated  on  control  runs  to  compare  them 
with  four  coaches,  identical  In  every  respect  except  for  the 
absense  of  the  anti -pol I ution  kit. 

After  an  evaluation  of  the  EIP  design,  the  Department  of 
Transportation  will  make  recommendations  for  possible  future  use. 
If  EIP  performs  as  successfully  as  the  government  and  transit 
officials  hope,  it  will  be  possible  to  Install  the  package  on 
any  General  Motors  transit  bus  manufactured  after  1959. 

Results  of  the  EIP  test  program  will  thus  determine 
whether  such  a  huge  Investment  for  transit  operators  Is 
economi ca 1 1 y  f eas  i  b I e . 

Muni  General  Manager  John  M.  Woods  has  estimated  that 
coaches  now  on  the  street  can  be  modified  with  the  antl-pol I utlon 
kit  for  about  $2,500  a  bus,  including  material  and  installation 
costs . 
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Pollution  Curb  Studied 


Muni  Smog  Tests 


A  research  team  fackles  the  job  of  testing  anti-smog,  anti-noise  devices  on  Muni  bus 


Initial  tests  on  a  new 
anti-smog  and  anti-noise  de- 
vice were  conducted  today 
by  the  Municipal  Railway  but 
it  will  be  another  month  be- 
fore it  is  known  whether  the 
device  is  elfective  and  should 
be  put  on  Muni  buses. 

The  device,  called  an  Envi- 
ronmental Improvement  Pro- 
gram (EIP)  kit,  has  been 
used  on  four  GMC  buses  ac- 
i|uued  by  The  City  earUer 
this  year.  The  EIP  kit  also  is 
heiii"  used  on  test  buses  in 


Washington,  D.C.  under  a 
16-month  test  program  spon- 
sored by  the  U.  S.  Depart- 
ment of  Transportation. 

The  ElP-modified  d  i  e  s  e  I 
engines  on  the  new  GMC  bus- 
es being  tested  by  Scott  Re- 
search Laboratories.  Inc.,  of 
Philadelphia,  are  designed  to 
reduce  exhaust  emissions 
and  engine  noi.se  inside  bus- 
es. 

Bob  Squires,  a  ScoU  techni- 
cian, said  results  would  take 
three  or  four  weeks  to  corre- 


late. Muni  mechanics,  who 
have  test  di'iven  the  four  bus- 
es plus  four  standard  buses, 
said  the  noise  level  inside  the 
EiP-equipped  buses  has  been 
substantially  reduced. 

Muni  General  Manager 
John  Woods  said  coaches 
can  be  modified  with  th(> 
anti-poliution  kit  for  about 
$2,500  each  —  about  .$1  iiiil- 
Uon  for  all  400  —  iC  it  is  de- 
termined the  kit  is  effective 

The  EIP  package  includes 
a    vertical    e.vhaust    to  cut 
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down  odor;  a  new  fuel  injec- 
tor to  reduce  smoke,  smell 
and  chemical  emissions:  a 
new  catalytic  muffler  to  cut 
emissions;  an  improved  air 
induction  system  for  silenc- 
I  ing  and  cleaning,  and  a 
■  mountign  desitjn  that  isnhites 
Mie  engine  from  the  bu.s  i  ha.v- 
sis  to  cut  noise. 

Two-thirds   ol    tlie  S^iii.uiKl 
program  is  paid  b\  I  he  De 
partnient  of  Transportation. 
.S15.0tJ0  troni   the  Muni  and 
Slo.lKHI  fruni  General  Moiors 


Buses  Test 
Pollution 

Gadgets 

"I  don't  know  what  all 
those  test  dials  any  about 
antismog  and  less  noise," 
said  Muni  bus  nieehanic 
D  a  ni  i  a  n  Calvo.  "Bui  in 
road  tests,  the  buses  with 
these  new  gadgets  do  seem 
much  quieter  inside." 

The  technicians  in  charge 
of  Muni's  new  federal-aid  ex- 
periment in  smog  prevention 
and  noise  suppression  said 
they  didn't  know  yet.  either, 
what  "the  dial  readings  may 
eventually  say. 

But  they  did  point  to  the 
e.xhaust  pipe  of  a  bus  with  lis 
engine  running  It  emitted  no 
visible  smol;e  and  it  seemed 
to  make  less  noise  than  most 
of  Muni's  new  Heel. 

John  D.  C'i'owley,  general 
manager  of  public  utilities, 
and  Marvin  Cai'doza  of  the 
city's  Public  Utihties  Com- 
mission, peered  with  interest 
at  the  test  dials  in  a  demon- 
stration of  the  new  equip- 
ment yesterday,  but  couldn't 
add  much  to  the  mechanic's 
comment. 

The  new  anti-smog,  anti- 
noise  kits  can  be  applied  lo 
the  new  Muni  fleet  at  a  cost 
of  about  $2-500  per  vehicle. 

M  e  a  n  w  i  1  e.  a  16-month 
evaluation  project  is  luider 
way.  made  possible  b\'  a 
$60,000  federal  grant,  during 
wliich  Scott  Research  Labo- 
ratories Inc.  of  Pliiladelphia, 
is  measuring  carefully  with 
elaborate  instrumentation 
how  much  the  kits  reduce 
objectional  exhaust  emis- 
sions. 

Among  other  change.s  in 
the  test  vehicles,  the  exhaust 
pipes  have  been  m  o  u  n  t  e  d 
straight  up  the  back  of  the 
buses,  instead  of  spewing 
diesel  fumes  horizontally  into 
the  faces  of  pedestrians  and 
motorists  behind  the  buses. 

Financing  of  the  test 
project  is  divided,  with  fedei'- 
al  funds  paying  SoO.OOO.  Muni 
contributing  $15,000  in  man- 
power and  equipment,  and 
General  Motors  (.Corporation 
contributing  $15,000 


IP  Anti-Fumes  Kit 
ested  on  Buses 


By  HARRE  W.  DEMORO 

Tribune  Staff  Writer 
Those  big  diesel-powered 

buses  that  leave  a  fuming 
wake  of  ediaust  that  stings 
noses  and  waters  ^es  may  fi- 
nally be  brought  under  control 
by  a  new  "kit"  produced  by 
General  Motors  Corp.  and  un-- 
der  test  in  San  Francisco. 

Called  "EIP,"  for  Environ- 
mental Improvement  Pro- 
gram, the  unit  consists  prima- 
rily of  a  special  air  intake 
system  and  a  vertical  exhaust 
pipe  that  spews  fumes  into  the 
air  above  the  bus,  rather  than 
at  knee  level. 

Tlie  four  San  Francisco  Mu- 
nicipal Railway  buses  under 
test  also  have  special  mufflers, 
that  trap  some  pollutants  that 
normally  are  exhausted  into 
tlie  air,  and  a  new-style  fuel 
injector  that  burns  the  fuel 
more  completely, 

AC  Transit,  which  operates 
698  diesel  buses  in  the  East- 
bay,  has  15  buses,  with  EIP 
kits  on  order  from  GMC,  but 
only  five  will  have  the  special 
muffler,  which  is  costly  to 
•maintain. 

Muni  has  had  its  four  EIP 
buses  in  service  for  much  of 
the  year  and  shopmen  have 
been  keeping  close  records  on 
the  coaches  since  July,  ex- 
plained Leon  (Bill)  Dorais, 
project  manager.  Special  elec-. 
tronic  equipment  was  placed 
in  use  this  week  at  the  Muni 
Ocean  Division  bus  garage.  .It 
calibrates  the  amount  of 
smoke  and  level  of  pollutants 
emitted  by  the  coaches. 

Four  identical  buses,  but 
without  the  EIP  equipment, 
also  are  under  test.  Dorais 
said  they  are  assigned  to  the 
same  routes  as  the  EIP  buses 
so  an  exact  comparison  can 
be  made.  The  study  is  e^^ect- 
ed  to  take  16  months. 

Of  almost  equal  importance 
are  the:  special  conq)onents 
siq)plied  in  the  EIP  package 
for  noise  reduction,  Dorais 


LEON  DORAIS 

Calibrating  smoke 

said.  The  air  intake  and  spe- 
cial engine  mountings  have 
reduced  noise  in  the  interior 
of  the  bus,  he  said. 

The  Miims  new  fleet  of  390 
V-8  powered  GMC  buses  have 
been  the  target  of  complaints 
because  they  are  much  noisier 
than  the  V-6-powered  buses 
AC  Transit  owns.  Seattle 
Transit  System,  which  has  70 
new  GMC  V-8  buses  and  had 
similar  complaints,  has  one 
bus  equipped  with  the  EIP 
components.  Portland,  Ore., 
has  50  Fbcible  V-6  buses  and 
25  GMC  V-8  buses  on  order 
and  ail  will  liave  EIP  kits, 
said  Richard  Collett,  area  rep- 
resentative for  GMC. 

Older  diesels  in  Washington, 
D.C.,  are  being  rebuilt  with 
EIP  units  and  some  are  run- 
ning in  San  Antonio. 
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ONE  OF  FOUR  "EIP"  SMOG  TEST  BUSES 

AC  Transit  is  studying  diesel  fumes 


Collett  was  quick  to  point 
out  that  the  equipment  was 
still  considered  experimental 
and  subject  to  the  results  of 
the  San  Francisco  and  Wash- 
ington, D.C.  tests.  '  But  we 
think  it  is  good,"  he  said.  Ear- 
lier this  year,  GMC  bus  divi- 
sion General  Manager  Martin 
J.  Casf-rio  said  that  the  EIP 
kit  "is  not  the  final  answer, 
but  it  does  represent  a  signifi- 
cant step  toward  solution  of 
bus  ennssion  problems.  ' 

Dorai-s  said  he  was  hopeful 
tlie  EIP  kits  would  reduce  ox- 
ides of  nitrogen  by  a  signifi- 
cant amount.  GMC  has  stated 
the  kius  should  reduce  it  by 
about  17  per  cent,  reduce  un- 


burned  hydrocrabons  by  as 
much  as  00  per  cent,  and  car- 
bon monoxide  by  up  to  30  per 
cent.  These  are  all  known  ma- 
jor sources  of  air  pollution. 

Oxides  of  nitrogen  produce 
a  brown  substance  common  in 
the  air  on  smoggy  days,  and 
is  said  by  experts  to  be  harm- 
ful to  vegetation.  Profe.ssor 
Ernest  S.  Slarknian,  in  a 
speech  last  May  to  the  .Ameri- 
can Transit  A.sso<.iation  meet- 
ing, warned  that  controls  may 
have  to  be  placed  on  buses  to 
reduce  emission  of  the  sub- 
.stance.  H.  0.  Klynn.  director 
of  engineering  for  the  P^C 
bus  division,  said  at  the  came 
meeting  that  oxides  of  nitro- 


gen are  not  substantially  re- 
duced by  EIP  kits,  but  that 
the  firm  believes  equipment 
can  be  developed  to  do  it 

The  only  changes  in  the  out- 
ward appearance  of  the  four 


!Muni  test  vehicles  arc  two 
vents  next  to  the  back  win- 
dow. The  coaches  are  as- 
signed to  the  38-Geary  Street, 
55-Sacramento  Street,  10- 
Monterey  Avenue  and  30- 
Stockton  Street  express  hues. 
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Expert's  Report 

Anti-Smog  Kits 
And  S.  F.  Buses 


Ten  months  of  tests  on 
four  buses  have  shown  that 
equipping  the  entire  muni- 
cipal railway  bus  fleet  with 
anti-smog  kits  "is  not  wai'- 
ranted,"  a  Muni  executive 
told  an  American  Transit 
Association  meeting  in  An- 
aheim yesterday. 

The  report,  made  by  Bill 
Dorais,  manager  of  Muni's 
environmental  improvement 
program,  stressed  that  new 
Muni  diesol  coaches  —  with- 
out the  kits  —  already  "burn 
fuel  as  cleanly  as  any  other 
transit  vehicles  in  the  Na- 
tion, and  cleaner  than  most." 

Dorais  described  his  report 
as  unofficial.  A  final  official 
report  on  the  test  project  wiU 
be  made  to  the  city's  Public 
Utilities  Commission  —  to- 
gether with  Muni  recommen- 
dations —  in  about  three 


months. 

Testing  the  kits  was  a 
$90,000  project,  with  $60,000 
paid  from  Federal  funds, 
$15,000  by  General  Motors 
which  built  the  buses,  and 
$15,000  in  employee  time  by 
Muni. 

The  conclusion  that  the 
anti-smog  kits  are  not  war- 
ranted "was  reached  after 
considering  the  degree  of 
emission  improvements  in 
relation  to  installation  costs, 
the  added  maintenance  for 
special  catalytic  mufflers, 
and  lost  operating  time  dur- 
ing installation  of  the  (kit) 
equipment,"  Dorais  report- 
ed. 

Cost  of  adding  the  kits  was 
estimated  at  $2000  per  bus. 

Use  of  the  most  modem 
fuel  injectors  on  the  new  die- 
sel  bus  fleet  ah-eady  reduces 
unbumed  hydrocarbons,  ox- 
ides of  nitrogen  and  carbon 
monoxide,  he  said. 

"Although  adding  the 
(anti-smog)  kits  lowered  the 
level  of  unbumed  hydrocar- 
bons, the  kits  actually  in- 
creased to  a  slight  degree  the 
output  of  oxides  of  nitro- 
gren,"  he  concluded. 


MAINTENANCE 

In  addition  to  the  $2000- 
per-month  cost  of  installing 
the  smog  kits,  Dorais'  report 
said,  maintenance  of  the  spe- 
cial catalytic  mufflers  would 
cost  $50,000  a  year  if  all  Muni 
buses  had  them. 

The  anti-smog  Mts  did 
have  one  marked  advantage 
that  had  nothing  to  do  with 
air  pollution.  Dorais'  report 
added:  They  cut  noise  levels 
inside  the  buses  by  four  deci- 
bels —  a  change  noticed  im- 
mediately by  both  bus  opera- 
tors and  patrons. 

Muni  officials,  Dorais  said, 
wiU  continue  to  look  for  other 
alternatives  for  solving  the 
exterior  noise  problem  creat- 
ed by  the  new,  high-power 
General  Motors  diesel  coach- 
es. 

The  racket  the  bigengine'^ 
make  is  at  least  as  annoying 
to  pedestrians  and  motorists 
on  the  streets  as  it  is  to  the 
patrons  inside  the  buses. 
Muni  officials  concede. 
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Bus  Smog  Devices 
Called  Inadequate 


By  HARRE  W.  DEMORO 
Tribune  Staff  Writer 

Anti-smog  equipment  on  new 
AC  Transit  and  San  Francisco 
buses  does  not  significantly 
reduce  pollution  and  is  too 
costly,  according  to  a  federal- 
ly-sponsored study. 

But  a  new  fuel  system 
which  AC  Transit  plans  to  in- 
stall on  462  buses  and  already 
has  on  30  new  coaches,  does 
have  a  significant  effect  on 
smog  levels,  the  study  indicat- 
ed. 

The  San  Francisco  Muiiici- 
pal  Railway  has  390  buses 
with  the  new  fuel  injectors 
and  four  of  the  buses  also  are 
equipped  with  Environmental 
Improvement  Program  (EIP) 
equipment,  which  includes  a 
special  muffler.  The  30  AC 
Transit  buses  with  the  new 
fuel  system  also  have  EIP 
kits,  but  only  five  have  the 
muffler. 

The  San  Francisco  tests 
have  been  conducted  under 
the  direction  of  the  U.S.  De- 
partment of  Transportation, 
Scott  Research  Laboratories 
Inc.  of  Plumsteadville,  Pa., 
and  the  Mitre  Corp.,  of 
Washington,  D.C. 


SMOG  TEST  BUS  IN  BAY  AREA  TRIALS 

Muffler  system  judged  too  costly  for  use 


General  Motors  has  consis- 
tently maintained  the  EIP 
equipment  is  for  test  only  and 
at  one  time  declined  to  sell 
ElP-equipped  buses  to  AC 
Transit.  But  Alan  Bingham, 
general  manager  of  the  East- 
bay  system,  insisted  and  final- 
ly the  buses  were  supplied 
with  the  units.  Other  systems 
now  have  bought  buses  with 
the  components,  or  installed 
them  on  existing  buses. 

The  EIP  kits  include  special 
ventilation  and  exhaust  ducts 
installed  in  place  of  sec- 
tions of  the  rear  windows.  Ex- 
haust is  spewed  into  the  air 
above  the  bus  rather  than  at 
ground  level  in  an  attempt  to 
reduce  odor. 

Insulation  is  used  to  reduce 
interior  noise  of  the  bus,  and, 
according  to  a  paper  present- 
ed yesterday  to  the  American 
Transit  Association  meeting 
at  Anaheim,  there  is  a  definite 
reduction  in  noise. 


"It  is  obHous  that  the  in- 
stallation of  the  (new)  LSN 
fuel  injectors  provides  the 
greatest  single  emission  bene- 
fit," said  Leon  (Bill)  Dorais, 
Muni  director  of  the  research, 
in  the  pap^.  "Inasmuch  as 
the  LSN  injector  has  been 

standard  GMC  equipment  be- 
ginning in  1969,  none  of  the 
Muni  coaches  in  the  entire 
fleet  of  new  CMC's  emits  ex- 
haust pollutants  to  any  more 
consequential  extent  than  any 
of  the  four  vehicles  equipped 
with  the  EIP  kit." 

Dorais  said  it  would  be  too 
costly  to  install  and  maintain 
the  kits  on  the  remaining 
Muni  buses,  when  compared 
to  the  benefit.  He  estimated 
that  installing  the  EIP  kits 
would  cost  about  $2,000  a  bus, 
approximately  what  AC  Tran- 
sit paid  extra  for  its  EIP- 
equipped  vehicles. 


A  major  maintenance  cost 
of  the  EIP  kit  is  keeping  the 
special  muffler  filled  with  pel- 
lets that  reduce  some  pollu- 
tion, Dorais  said.  To  keep  the 
mufflers  filled  would  cost 
about  $127  per  bus  per  year, 
or  a  total  cost  of  $49,530,  Do- 
rais estimated. 

During  one  part  of  the  test- 
ing, the  Muni  asked  General 
Motors  to  supply  200  pounds  of 
the  muffler  material  without 
charge  "on  the  assumption 
that  GM  could  consider  this 
expense  a  legitimate  contribu- 
tion tc  the  EIP  test  project," 


Dorais  said.  "GM  declined  to 
make  this  gesture,  on  the  ba- 
sis that  it  already  had  made  a 
full  contribution  to  the  project 
and  would  do  nothing  more," 


Paily  Gmmerdal 
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Clean  Air  Aide  Lauds  Muni  Smog  Curb 

New  Municipal  Railway  motor  coach  engines  burn  cleaner  than  most,  includ 
ing  the  Transportation  Department's  Environmental  Improvement  Program  mo 
del,  Bill  Dorais,  San  Francisco  EIP  manager,  said  yesterday. 

Addressing  the  American 
Transit  Assn.  Western  Confer- 
ence in  Anaheim.  Dorais  ex- 
plained the  muni  fuel-buring  sys- 
tem is  so  effective  because  the 
fleet  was  purchased  with  factory- 
equipped  ftiel  injectors. 

Along  with  the  Washington, 
D.C.  transit  system.  Muni  was 
selected  a  co-sponsor  of  the  De- 
partment's Urban  Mass  Transpor- 
tation Administration  EIP  test 
projects. 

After  10  months  of  tests  on 
four  Muni  buses  equipped  with 
special  "EIP  kits,"  Dorais  de- 
duced, equipping  the  entire  city 
fleet  with  the  anti-smog  and  inside 
noise  suppressing  devices  is  not 
warranted. 

Dorais  pointed  out,  "This  con- 
clusion was  reached  after  consi- 
dering the  degree  of  emission  im- 
provements in  relation  to  installa- 
tion costs,  added  maintenance  for 
special  catalytic  mufflers,  and  lost 
operating  time  during  installation 
of  the  EIP  equipment. 

"Although  use  of  the  EIP  kits 
lowered  the  unbumed  hydrocar- 
bons level,  the  kits  actually  in- 
creased the  output  of  oxides  of 
nitrogen." 

Present  estimates  are  that  it 
would  cost  at  least  $2,000  per 
vehicle  to  install  fiill  EIP  kits  - 
and  more  if  they  were  placed  in 
older  buses. 
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June  4,  1971   PASSENGER  TRANSPORT 


THREE  SPEAKERS  DISCUSSED  the  success  of  the  General  Motors 
Environmental  Improvement  Program  (EIP),  agreeing  that  the  low-sac  injector 
needle  has  a  marked  effect  in  reducing  diesel  pollutants.  From  left  are  Bill 
Dorais,  EIP  project  manager  for  the  San  Francisco  Municipal  Railway;  Karl 
Springer,  manager  of  the  Vehicles  Emissions  Laboratory  at  the  Southwest 
Research  Institute,  San  Antonio,  Tex.;  and  George  Heinle,  principle  design 
engineer  of  the  Southern  California  Rapid  Transit  District  at  Los  Angeles. 


SAN  FRANCISCO  CHRONICLE 


September  10,  1970 


November  9,  1970 
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'  HERB.CAEN 


Poor  Herbert's  Almanac 

YOU  MAY  have  noticed  that  four  of  our  new 
Muni  buses,  General  Motors  variety,  are  chugging 
around  with  vertical  exhaust  stacks  sticking  out  of 
their  hssome  rears,  and  whydat?  Pure  research. 
The  Fed'l  Govt  is  spending  $60,000  and  the  city  is 
putting  up  $30,000  "in  kind"  (mainly  labor)  to  find 
out  why  our  new  buses  —  and  those  in  two  other 
cities  —  are  so  smelly,  smoky  and  noisy.  Isn't  it 
nice  of  us  taxpayers  to  help  GM  get  to  the  bottom 
of  this  mystery?  I  knew  you'd  agree  .  .  .  "Even  if 
the.  special  kits  we've  put  on  the  four  buses  don't 
work,''  says  a  City  Hall  exec  involved  in  the 
project,  "it  won't  be  $90,000  wasted.  At  least  we'll 
know  that  we'll  have  to  try  something  else."  The 
kits  are  from  General  Motors! 


pnillllllinillltlinillllllllllllllllllllllllllltllllllllllllliinMtnilMIIIIIMIIIIIMIIMMIMIIIIMMIilllllHIII^ 

■  HERB.CAEN  ' 


3-Dot  Journalism  Staggers  On 

IT  FURTHER  fascinates  me  that  $90,U00  is 
beittg  spent  to  find  out  why  S.F.'s  newish  G:\I  bus- 
es are  so  noisy,  so  smelly,  and  such  fuel-consumers 
'that's  $60,000  from  the  Feds,  $15,000  from  GM 
and  $15,000  from  the  City).  The  most  important 
testing  takes  place  this  week  when  an  expert  ar- 
rives from  Scott  Research  nr.  Philadelphia  to  sniff 
deeply  into  the  matter  —  but  wouldn't  you  think 
that  after  all  these  years,  GM  could  produce  a  bus 
that  wouldn't  be  so  noisy  and  smelly  in  the  first 
place?  And  $90,000!  Why,  that's  more  than  the 
Federal  Govt,  is  spending  to  find  out  how  San 
L  Francisco's  sour  dough  bread  gets  that  w  ay.  ^ 
^  ^     ^     ^  ^ 
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The  Sunday  Stinker 


★   ★  ★ 

ONWAKI):  Forgive  me  for  belaboring  this, 
but  I'm  still  fascinated  that  $90,000  is  being  spent 
to  find  out  why  our  newish  (ieneral  Motors  buses 
are  so  noisy  and  smeily  —  something  GM  can't  be 
held  accountable  for  since  it  is  inexperienced  in 
the  field,  right?  The  Feds  are  putting  up  S60,000, 
GxM  and  the  City  of  San  Francisco  $15,000  each 
(hi  there)  —  and  il  iiow  appears  that  a  new  anti- 
noise  anti-smoj^  kit,  aiTixed  experimentally  to  sev- 
eral buses,  can  do  the  job.  However,  since  these 
gadgets  cost  $2500  each,  it  is  doubtful  that  the 
Muni  can  afford  to  buy  them  tor  every  bus.  Who 
makes  these  magic  kits?  General  Motors! 


